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Two-dimensional echocardiographic assessment of
common atrioventricular valves in

univentricular hearts
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SUMMARY Twelve patients with univentricular heart and common atrioventricular valve were
identified by two-dimensional echocardiography. Seven had an ostium primum atrial septal defect and
five a common atrium. The common atrioventricular valve had the appearance of a free floating
anterior leaflet flanked by two lateral leaflets. The position of the rudimentary chamber in relation to
the atrioventricular valve was posterior in six and anterior in two; no chamber was identified in four.
Two-dimensional echocardiography provides a reliable method for the identification of common

atrioventricular valve in univentricular heart.

Preoperative diagnosis of a common atrioventricular
orifice is fairly straightforward on clinical, echo-
cardiographic, and angiocardiographic grounds'?
when two ventricles are present. But in a univentricular
heart, unless there is an obvious pressure gradient be-
tween the two atria, it is frequently extremely difficult
by conventional means to distinguish between a common
atrioventricular orifice (common to both atria) and a
single atrioventricular orifice (arising from one atrium,
the other atrioventricular®* connection being absent).
This distinction is not merely academic. Suitably selec-
ted patients with absence of the right atrioventricular
connection (a single left atrioventricular orifice) benefit
greatly from the Fontan operation or modifications
thereof.5¢ This procedure is also employed in those
with double inlet univentricular heart and two atrio-
ventricular valves.” In both of these conditions there is
usually an adequate interatrial septum, whereas in the
presence of a common atrioventricular valve either an
ostium primum defect or common atrium exist. While
this does not preclude these patients from having the
Fontan procedure, a large patch is necessary to septate
the atria, often resulting in a reduced right atrial
volume.

Distinction between an absent connection and a
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common atrioventricular valve in life and before
operation has hitherto been difficult by angiocardio-
graphy, but with two-dimensional echocardiography
the atrioventricular junction and valves can be
accurately assessed,® as can the integrity of the inter-
atrial and interventricular septa® and the presence or
absence of a rudimentary chamber.® The aim of this
study was to determine the reliability of this technique
in detecting the presence of a common atrioventricular
valve in patients with univentricular heart and the
integrity of the interatrial septum.

Subjects and methods

The two-dimensional echocardiograms from 60
patients at The Hospital for Sick Children with a
common atrioventricular orifice and a biventricular
heart were reviewed, paying particular attention to
those diagnostic features which were independent of
the presence of a normally positioned ventricular

septum. These specific features were then sought in all

patients with an echocardiographic diagnosis of
univentricular heart. As a result, 12 patients with a
univentricular heart and a common atrioventricular
orifice were identified.

All patients were studied using an Advanced Tech-
nology mechanical sector scanner with a 3-0 or 5 MHz
transducer. The standard views were employed as pre-
viously described by Tajik et al.® Particular attention
was paid to the assessment of the interatrial septum,
the atrioventricular valve, and its subvalvular appara-
tus, using apical and subcostal four chamber views.
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Fig. 1 Subcostal four chamber view of a child with a double
tnlet univentricular heart and a common atrioventricular valve.
The frame s taken during systole. The trabecular septum is
malaligned with the secundum atrial septum. The ruds;
chamber is anterior. CAV, common atrioventricular valve; LA,
left atrium; MC, main chamber; RA, right atrium; RC,
rudimentary chamber.

Results

Seven patients with univentricular heart had an ostium
primum defect and five a common atrium (Fig. 1). The
common atrioventricular valve in all patients had the
same appearance as that seen in the group with biven-
tricular hearts, that is a common free floating anterior
leaflet flanked by two lateral leaflets (Fig. 2 and 3).

In all cases the tensor apparatus from the common

Fig. 2 Subcostal four chamber view in a patient with a double
univentricular

inlet heart and common atrioventricular valve. The
rudimentary chamber is anterior, and some of the chordae from the

common leaflet are attached to the trabecular septum. The frame is

taken during systole. TS, trabecular septum (for abbreviations see
Fig. 1).
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anterior leaflet inserted mainly into the main chamber,
though in three patients there was also insertion into
the rudimentary chamber (Fig. 4). Two other cases had
chordae inserted into the tip of the trabecular septum
(Fig. 2). Because the hearts were univentricular, this
trabecular septum, separating main and rudimentary
ventricular chambers when present, was displaced from
its normal position and therefore not aligned with the
atrial septum secundum (Fig. 4).

In one patient (case 9) necropsy disclosed the
presence of a common atrioventricular valve with
absence of a rudimentary chamber, thus confirming
the diagnosis by echocardiography. Six cases had a
trabecular septum which was posterior to the atrio-
ventricular valve, hence the morphology of the main
chamber was probably right ventricular. In two others
it was anterior, these being univentricular hearts of left
ventricular type. Where no trabecular septum was seen

Fig. 3 Apical four chamber view in a patient with a common
atrium, common atrioventricular valve, and a biventricular heart.
The upper frame is taken during systole with the bucket handle
appearance of the valve. The lower frame is taken during diastole,
the common anterior leaflet having moved out of the transducer
beam. The valve is equally committed to both chambers. CA,
common atrium; IVS, interventricular septum; LAT.L, lateral
leaflets; LV, left ventricle; RV, right ventricle; VSD, ventricular
septal defect (for remaining abbreviations see Fig. 1).
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Table
Atrial defect Insertion of chordae
from anterior leaflet
Case  Ostium Common  Main Rudimentary Position of Arterial Associated Necropsy Arrial situs
No.  primum chamb. hamb, rudis ry connections lesions confirmation
chamber
1 Yes — Yes —_ Posterior Discordant Interrupted Alive Left
IVCPS isomerism
2 Yes — Yes — Notdetected Doubleoutlet TAPVD to SVC Died, no Right
from MC necropsy isomerism
3 — Yes Yes —_ Notdetected Double outlet PS Alive No films
from MC available
4 — Yes Yes — Notdetected Doubleoutlet — Alive No films
from MC available
5 Yes — Yes Tipof Anterior Concordant  PS Alive Solitus
trabecular S
6 Yes — Yes Yes Posterior Discordant PS Alive No films
available
7 — Yes Yes — Posterior Singleoutlet PA Alive Solitus
aorta
8 — Yes Yes Yes Posterior Double outlet PS Alive Solitus
from MC
9 Yes — Yes —_ Notdetected Singleoutlet PA Yes Right
from MC TAPVD to SVC isomerism
10 Yes — Yes — Anterior Concordant  — Alive Solitus
11 Yes — Yes — Posterior Double outlet PS Alive Right
from MC isomerism
12 — Yes Yes Yes Posterior Double outlet PS Alive Right
from MC isomerism

IVC, inferior vena cava; MC, main chamber; PA, pulmonary atresia; PS, pulmonary stenosis; S, septum; SVC, superior vena cava; TAPVD, total
anomalous pulmonary venous drainage.

the morphology was presumed indeterminate (Table).
In those cases where atrial situs was determined by

isomerism an interrupted inferior vena cava. Arterial
connections were variable, with two being concordant,

high kilovoltage filtered beam radiography, four had
situs solitus, four right isomerism, and one left isomer-
ism. Two with right isomerism had total anomalous
pulmonary venous drainage and the case with left

[

Fig.4 Apical four chamber view in a patient with a double inlet
univentricular heart and common atrioventricular valve. The
rudimentary chamber which is posterior, has chordae inserting into
it. The tip of the trabecular septum is malaligned with the
tnteratrial septum. C, chordae; ias, interatrial septum (for
remaining abbreviations see Fig. 1 and 2).

two discordant, six double outlet, and two single outlet
from the main chamber. Seven patients had associated
pulmonary stenosis and two pulmonary atresia.

Discussion

Anatomically, there are two hallmarks of a common
atrioventricular valve. Normally both are present;
occasionally one is missing. Firstly, the valve is
common to both atria, that is to say, there is an ostium
primum atrial septal defect. Secondly, the valve
normally has five leaflets,'!' and therefore does not
resemble either a mitral or a tricuspid valve. In the
biventricular heart, two of these five leaflets normally.
bridge the ventricular septum, one anteriorly and one
posteriorly.!®!! These bridging leaflets are therefore
common to both ventricles; their presence makes it
possible to recognise a rare form of common atrio-
ventricular orifice in which the atrial septum is intact.'®
While we are not aware that the combination of uni-
ventricular heart, common atrioventricular orifice, and
intact atrial septum has been described in the published
reports, if it were to be, the diagnosis would have to be
based upon the distinctive morphology of the valve
leaflets.
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Hitherto, diagnosis in life of common atrioventricu-
lar valve with univentricular heart has depended, if
there is no obvious interatrial pressure gradient, upon
angiographic identification of the interatrial septum
and the appearance of the valve during diastole.?* But
the diastolic appearance of a common valve may be
indistinguishable from that of a single valve,* and
failure to show the septum primum may simply be the
result of its not being profiled in the projection chosen.

Single crystal echocardiography has played an im-
portant role in assessing atrioventricular valves in
univentricular hearts, but the differentiation between a
common and a single atrioventricular valve is again
very difficult.'>~'*

Two dimensional echocardiography is a technique
ideally suited to separating these two entities, since the
interatrial septum and valve leaflets can be so reliably
imaged. Furthermore, analysis of the relation of septal
structures (if any) in the ventricular mass to the atrio-
ventricular junction®** permits recognition of the
univentricular heart itself.

Thus, demonstration of a single atrium or ostium
primum atrial septal defect indicates the presence of an
atrioventricular defect. Alleged exceptions to this
rule,'s on close examination, usually have a small rim of
septum primum present. By two-dimensional echo-
cardiographic studies even small rims of primum or
secundum septum can be visualised.

The common atrioventricular valve in a biventricular
or univentricular heart has a characteristic appearance
on two-dimensional echocardiography—that is a free
floating common anterior leaflet flanked by two lateral
leaflets (Fig. 2 and 3). The free floating leaflet dis-
appears from the ultrasonic beam during diastole,
returning during systole (Fig. 3), thus appearing to
move in a superoinferior plane. Chordae from these
leaflets are inserted into either the ventricular chambers
in a biventricular heart or the main chamber, with or
without rudimentary chamber insertion, in a univen-
tricular heart. An anterior leaflet flanked by two lateral
leaflets can also be seen in hearts with straddling
tricuspid valve,'¢ but demonstration of a second atrio-
ventricular valve in that condition easily distinguishes
it from a common orifice. In the exceedingly rare con-
dition where one valve straddles and the other is
absent,'” the septum primum is intact, and should be
readily identifiable.

Biventricular hearts with atrioventricular defects
frequently exhibit right or left ventricular domin-
ance'®'® (Fig. 5), that is one ventricle is hypoplastic.
Distinction between extreme ventricular dominance
and univentricular heart is usually straightforward at
necropsy, but occasionally is subtle, particularly when
the main chamber is of right morphology. The key to
the anatomical distinction in such cases is recognition
of a raphe separating mitral from tricuspid components
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Fig. 5 Apical four chamber view in a child with a common
atrioventricular valve and a biventricular heart in which the right
ventricle is dominant, the left ventricle being hypoplastic. The
interventricular septum is aligned with the interatrial septum. OP,
ostium primum (for remaining abbreviations see Fig. I and 3).

when it is present.'” When such a raphe is present the
two components of the common valve can be assigned
to their ventricular chambers by the 50% rule; when
absent, the 75% rule is applied.'” Since we have not
identified such a raphe with two-dimensional echo-
cardiography, we cannot be entirely certain as to the
correct assignation of the common valve in all cases
(Fig. 6). We believe, however, we have erred if any-

¢ = e o T
Fig. 6 Apical four chamber view in a child with a common
atrium and common atrioventricular valve, which is mainly
committed to the right sided chamber. The valve straddles into the
other chamber and the septum separating the ventricular mass
cannot be aligned with an interatrial septum as a common atrium
exists. pm, papillary muscle; S, septum dividing the ventricular
mass (for remaining abbreviations see Fig. 1 and 3).
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thing on the side of excluding univentricular hearts
from the study by insisting that when a trabecular
septum is present, that it is grossly malaligned, both
with respect to the ventricular mass and to the septum
secundum, when present (compare Fig. 4 and Fig. 5).
If, whatever cut is employed, muscle separates the
cavities of the rudimentary chamber and atria, then the
diagnosis must be a univentricular heart. If no
trabecular septum is seen, the same conclusion is
probably valid.

Absent right or left connections should not cause
confusion, as in these cases the primum septum is
present, and the morphology of the atrioventricular
valve can be determined echocardiographically.

Atrioventricular defects in association with univen-
tricular heart are commonly found in situs ambiguus,°
the diagnosis of which cannot be established by echo-
cardiography. Hence, demonstration of this combina-
tion of lesions should lead on to visualisation of the
bronchi by high kilovoltage filtered beam radiography,?!
if this has not already been done. Furthermore, in the
case of right isomerism, total anomalous pulmonary
venous return is common, so that every effort should be
made to identify the pulmonary veins positively. In the
case of left isomerism, a careful search should be made
for interruption of the inferior vena cava.

Thus, by the use of two-dimensional echocardio-
graphy the diagnosis of acommon atrioventricular valve
in a univentricular heart can be readily made by
demonstrating an ostium primum defect or common
atrium, and by identifying the characteristic feature of
the only atrioventricular valve present, which is a wide
anterior leaflet flanked by two lateral leaflets. This
provides valuable information when determining the
feasibility of cardiac surgery in such cases.
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